Unwinding of nucleosomal DNA by a DNA helicase.
We have asked whether a DNA helicase can unwind DNA contained within both isolated native chromatin and reconstituted chromatin containing regularly spaced arrays of nucleosome cores on a linear tandem repeat sequence. We find that Escherichia coli recBCD enzyme is capable of unwinding these DNA substrates and displacing the nucleosomes, although both the rate and the processivity of enzymatic unwinding are inhibited (a maximum of 3- and > 25-fold, respectively) as the nucleosome density on the template is increased. The observed rate of unwinding is not affected if the histone octamer is chemically cross-linked; thus, dissociation, or splitting, of the histone octamer is not required for unwinding to occur. The unwinding of native chromatin isolated from HeLa cell nuclei occurs both in the absence and in the presence of linker histone H1. These results suggest that as helicases unwind DNA, they facilitate nuclear processes by acting to clear DNA of histones or DNA-binding proteins in general.